We examined 17 lots of 2-oxoglutarate (seven acid forms, three K salt forms, and seven Na salt forms), obtained from eight commercial suppliers, for suitability for measuring aspartate aminotransferase (EC 2.6.1.1) and alanine aminotransferase (EC 2.6.1.2) in human serum. Measurements of the catalytic activity concentrations of these two aminotransferases with each of these 17 preparations were not sufficiently sensitive to distinguish good from poor-quality material. Thus, we ranked these lots for purity, by specific analysis with glutamate dehydrogenase and by liquid chromatography, and determined the water content, acid content, and spectral characteristics of each. On the basis of a 2-oxoglutarate assay value by glutamate dehydrogenase of 98% or greater, we considered seven of the preparations acceptable and 10 unacceptable.
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Results
Preliminary evaluation of these 17 materials (Table 1) showed that 11 were white solids, the remaining six were slightly yellow. Because most (6/7) of the preparations later determined to be acceptable were white, we assume that pure 2-oxoglutarate is a white solid. The maximum water in any of the free acids and in two of the three potassium salts was always less than 1%, but the sodium salts contained as much as 16.8%. Only in lots 12 and 16 were the formula weights of the sodium salts sufficiently accurate with respect to water content that they could be used to prepare reagent solutions to within ±1% of the desired concentration.
The sodium and potassium content of the various 2-oxoglutarate salts did not always correspond to that predicted by the AFW. For the disodium salts, only in lot 16 did the expected sodium
content agree with what was found. However, the alkali metal content in two of the three monosodium salts, and in all three monopotassium salts, agreed well with the expected value. We titrated the acid groups only of those compounds that had at least one free ionizable hydrogen. Acid 'lound" agrees well with that predicted from the AFW, except for lots 10 and 13, where most of the deficiency is accounted for by their water content.
ASAT and ALAT measurements in Table 1 are given to two decimal places, consistent with CVs of 1.8% for ASAT and 3.8% ALAT.
We could not demonstrate significant differences (95% confidence limit) between the lowest ASAT activity (lot 14) and that with our best material (lot 1).
Likewise,
we found no significant differences in ALAT activities between any of the 17 lots of 2-oxoglutarate.
Clearly (2), based on the specific GLDH analysis. Five of the seven free acids and two of th three potassium salts but none of the sodium salts met thi criteria. In contrast, two of the sodium salts, lots 13 and 17, had impurity peaks that were respectively 61 and 99% of the peak height of 2-oxoglutarate.
The order of listing in Table 2 reflects the relative amount of this secondary impurity peak plus the other extraneous impurities detectable by HPLC. We also used Sephadex G-15 "molecular size" separation to assess the purity of five 2-oxoglutarate preparations (Figure 3 ). Peaks were identified by the time needed to elute a particular band relative to 2-oxoglutarate, which was assigned a value of 1.00. Acceptable lot 1 showed a minor peak at 0.90 and the major, expected peak (2-oxoglutarate) at 1.00. Material from the 0.9 peak in lot 14 was resolved into three fractions by HPLC, two of which had retention times identical to the impurities seen in the original lot 14 before Sephadex chromatography (see Table 2 ).
Discussion
To our knowledge, no systematic study has been undertaken to determine the quality of all reagents used in the IFCC Reference Methods for ASAT (13) and for ALAT (14). We selected 2-oxoglutarate to study first because of its use in both aminotransferase Reference Methods. We purchased 17 lots to provide a large data base of comparative measurements from which to develop appropriate specifications.
To more fully understand the purity of commercially available 2-oxoglutarate, we studied the monosodium salt and the monopotassium salt in addition to the free acid and the disodium salt recommended in the IFCC Reference Methods.
Measurements of water, salt, and titratable acidity indicate deficiencies in the labeling of some of these lots, particularly the sodium salts. Lot 16 was the only sodium salt in which water of hydration was included in the formula and its two waters of hydration account for all but 0.9% of the water found. Lot 13 appears to be a mixture of the two sodium salts. Because ASAT and ALAT catalytic activity concentration measurements were not sufficiently sensitive to differentiate these 17 lots of 2-oxoglutarate into acceptable and unacceptable categories, we used the estimate of percentage of 2-oxoglutarate content by the specific enzymic assay with GLDH to do this. We accepted and applied the 98% purity specification recommended by Bergmeyer (2) to all materials, keeping in mind that this was originally meant to be applied only to the free acid. Classification of 2-oxoglutarate materials into acceptable and unacceptable categories on the basis of purity seemed reasonable even though none of the impurities were definitely proven to be inhibitory of ASAT or ALAT activity. For example, in lot 14, the main impurity appears to be water, but this obviously inert contaminant-along with the other impurities indicated by HPLC-is the cause of the low assay value by GLDH (78%). The "diluting" effect of these impurities may well account for the lower ASAT activity found in this preparation relative to the other lots (see Table 1 (Figure  1 ) may represent as little as 0.04% impurity (mass basis).
We have not been able to exclude low-Mr compounds such as pyruvate as trace contaminants of any of these 2-oxoglutarate
preparations.
if present at all, however, pyruvate impurity is well below 0.1% of that of 2-oxoglutarate, as determined by measurements of the reduction of low concentrations of pyruvate purposely added to the ASAT reaction medium.
The most sensitive and, at the same time, simplest procedure for the rapid evaluation of purity of 2-oxoglutarate is an ultraviolet spectral scan of the material. As shown in Table 2 , five of the seven free acids (lots 1, 2, 4, 5, and 6) and two of the three monopotassium salts (lots 8 and 9) that were shown to be acceptable by both GLDH and HPLC gave very little dispersion in #{128} values at 325 mu (CV = 0.2%). 
